In 1994, the American Otological Society reported favourable experience with composite cartilage shield tympanoplasty. The tragal cartilage with a grommet inserted in it was used for tympanoplasty in our patient with unilateral CSOM, supposedly because of severe chronic eustachian tube dysfunction. The marriage of cartilage tympanoplasty with grommet insertion was aimed to add the advantages and abolish the disadvantages of both the procedures. In 1990 Lary Hall first introduced the "long term ventilation of the middle ear" with a T-tube placed in the tragal cartilage perichondrium composite island graft. T-tube insertion in the cartilage has been described. But insertion of the Indian Sheperds grommet (ventilation tube) in the cartilage graft as described in this case and its technique are possibly the first of its kinds in literature. The report is aimed to ignite innovation of newer and better techniques of cartilage tympanoplasty.
Introduction
The aim of tympanoplasty is to reconstruct the tympanic membrane and the sound conducting mechanism.
In 1990 Lary Hall first introduced the technique of cartilage T-tube tympanoplasty, the goal of placement of the permanent tube is to prevent repeated insertions of ventilating tubes, especially in children with severe and chronic secretory otitis media.
Chronic severe eustachian tube dysfunction is the main indication of cartilage shield T-tube tympanoplasty; such a situation most often is present in craniofacial abnormalities, downs syndrome, nasopharyngeal adenoid cystic carcinoma, previous head neck cancers involving the nasopharynx.
Also this technique can be used in cases with recurrences of chronic otitis media and history of multiple surgeries with chronic eustachian tube dysfunction as the possible eitiolgy. Recurrent long term middle ear effusion and atelectasis also can be managed by this method.
Prolonged middle ear ventilation is possible when a ventilation tube is inserted in the cartilage graft. The possibility of grommet migration and displacement due to proliferation of the epithelial layer of tympanic membrane are reduced in this technique.
We would thus like to report our experience of cartilage-grommet tympanoplasty in this case.
Case Report
A 17-year-old male (Figure 1 ) with right ear discharge since 7 years presented to our out-patient department.
The discharge was mucopurulent, non-foul smelling, intermittent and non-blood tinged. Patient had no active mucopurulent ear discharge since last 6 months. On otoscopy right tympanic membrane showed large central perforation with a small tympanosclerotic patch in the anterosuperior quadrant while the left tympanic membrane was intact showing grade 4 retraction.
Patient had valsalva test and methylene blue dye test negative on both sides. On tuning fork tests, Webers was lateralized to the right ear. Rinnes test was negative for the right ear. Pure tone audiogram showed right ear mild to moderate conductive hearing loss. Patient had right sided 2 × 2 cm sized lymph node over the right mastoid tip, no scalp infection. FNAC (fine needle aspiration cytology) of which was suggestive of inflammatory cells. Patient was taken up for right ear cartilage-grommet tympanoplasty after meticulous routine pre-anaesthetic investigations.
Tragal cartilage graft was harvested ( Figure 2 ) with perichondrium on both sides. The margins of the perforation were freshened and tympanosclerotic patch was removed. Appropriate size and shape of the graft was fashioned. The antero-inferior quadrant of the graft was noted and marking for the site of grommet insertion made with methylene blue dye on a needle.
The perichondrium from over the lateral surface of the graft was raised all along its margins and a part of it over the grommet insertion site excised.
A small hole was made at the marked site with a cutting burr matching the approximate diameter of the grommet through which the grommet (0.75 mm internal diameter made of teflon) was inserted ( Figure 3) .
There was evidence of glue like secretion in the hypotympanum and retrotympanum which was suctioned out. Post auricular Wildes incision was made, the lymphnode was dissected out and sent for HPR (s/o inflammatory cells, no evidence of tuberculous pathology).
Tympanomeatal flap was elevated and the cartilage-grommet graft placed in an underlay fashion (Figure 4 ), while the perichondrium over the lateral aspect was spread in an overlay manner except in the region of the grommet.
Gelfoam was kept in the EAC and the postauricular wound closed in layers. Post operative period was uneventful. 
Discussion
Since the introduction of tympanoplasty, in the fifties, by Zoellner [1] and Wullstein [2] , numerous graft materials have been used for the closure of the defective membrane: skin, fascia lata, temporalis fascia, vein, perichondrium, dura mater [3] - [5] .
Even today, temporalis fascia remains the most commonly used material for tympanic membrane reconstruction with a success rate of 93% -97% in primary tympanoplasties [6] .
In certain situations, such as recurrent perforation following myringoplasty, severe attical or posterior uncontrolled retraction pockets with cholesteatomatous formation, atelectasis of the tympanic membrane, fascia and perichondrium may undergo atrophy and subsequent failure, irrespective of the placement technique used [7] .
In these patients, cartilage can be used as a grafting material on account of its increased stability and resistance to negative middle ear pressure, even in cases with chronic eustachian tube dysfunction [8] .
It has been proved, both in experimental and clinical studies, that cartilage is well tolerated by the middle ear and shows long term survival [9] [10].
However, acceptance of routine reconstruction of the tympanic membrane with cartilage has been hampered by its reputation of sacrificing maximum hearing improvement, although various studies have shown that the hearing results are good, regardless of the thickness of the grafts [11] - [14] .
Though in our case postauricular approach was used with a view to remove the lymph node over the mastoid tip, transcanal technique to harvest and place the composite tragal cartilage graft can be done. The transcanal technique is minimally invasive and sutureless one, with reduced hospital stay and better patient compliance.
Duckert, Muller, Malkielshi and Helms (1995) from university of Washington and university of Wirzburg have developed an interesting cartilage T-tube device to ventilate the tympanic cavity for prolonged period of time.
There are different methods of cartilage T-tube tympanoplasty i.e. Hall cartilage shield T-tube graft, Duckert cartilage graft, Dornhoffer graft and Elsheikh U-shaped cartilage perichondriun T-tube graft [15] [16] .
In our technique a graft similar to the Duckert cartilage shield with a V-shaped notch to accommodate the handle of malleus was made.
Inserting the grommet in the cartilage graft is technically difficult, a pick can be used to gradually dilate a small hole made in the cartilage but in our experience an appropriate ossiculoplasty cutting burr is a better option to make the required hole for grommet insertion.
The cartilage shield T-tube tympanoplasty can effectively reverse atelectasis and provide prolonged middle-ear ventilation. The technique can be used safely and minimizes the risk of tympanic membrane perforation and other complications associated with prolonged middle ear intubation [16] . Patients undergoing tympanoplasty with this technique require long term follow-up though Dukert et al. (2003) have not found any extrusion of the tubes among 40 patients of their latest series.
The safety and efficacy of tympanoplasty in conjunction with anteriorly placed subannular T-tubes was examined by Elluru et al. [17] .
Elsheikh et al compared the results for cartilage tympanoplasty with and without T-tube placement in those patients with atelectactic tympanic membrane though safe they found no particular advantage in primary insertion of ventilation tube in their study [18] .
Reinsertion of the T-tube in case of extrusion can be done through the same hole in the cartilage and is relatively easy as risk of medializing the graft is reduced due to the increased rigidity of the graft.
However in our case as the grommet doesn't have flanges which can open up like the T-tube, hence resinsertion would be very difficult.
Closure of the ventilating tube by overlying cerumen can be managed by regular follow-up for cleaning and suctioning with a fine suction cannula.
There maybe chances of granulation tissue formation near the grommet site which can be managed by instillation of steroid containing drops.
Granulation tissue forms in 10% -20% of cases (Danner and Dornhoffer, 2001), but it responds well to steroid containing drops and has never prompted tube removal.
Also coloured grommet would be a better option to use as it would be easier to visualize the grommet inserted in the cartilage both during the procedure and postoperatively.
Though only valsalva and methylene blue dye test along with the clinical and intra-operative findings (glue in middle ear) were used to suggest eustachian tube dysfunction as the possible eitiological factor for the chronic suppurative otitis media, it would be advisable to measure tubal patency and function by series of other tests as well.
Tympanometery and measurement of tubal function with deflation test and aspiration test should be done. Our patient is on regular follow-up since 1 month postoperatively with no evidence of displacement of the grommet.
Pure tone audiogram will be repeated after 6 months and follow-up will be continued.
Conclusions
Tragal cartilage-grommet tympanoplasty requires specifications for patient selection. A defined set of tests pointing at eustachian tube dysfunction as a causative factor of the chronic suppurative otitis media are also required.
Through an attractive technique long term follow-up of patient and randomised control trials for this technique will help to establish its efficiency in cases requiring prolonged middle ear ventilation.
